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1. INTRODUCTION
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shoe I [G_k 19891. M_ [mp_i_ _

coa_plcteob]cc:codccopyof thesorbic cen_ls_. Thesystem.
widescopelxuvkiedby ti_'Lryumu o_tenmttcesoalyem cc_
('ue=a_ce)uecesscy.

To _n'be _: fits_methodof l_uy unk_ zunmc
_s: ¢_cgeneric_eA _ oa • sc_of _ P.

c:es_ t cc_ or"tl_ generic l_,_4gc csUecL_-B.

generic psclctge A rosy then .be ktsts_sted by using the

_o_ _ gencr_ ptr_¢_ A and B to be d_d_

in F_ue L

l=s _bcs_'v==_ d_ _ ot A =xll; rosybei_e_

vis_hTa7o/' B is m_J_a'xble., h wo_cl be £mrbcccc_"_ use d_
l=a_pu__a_o_e du=_ dccis_.

_te symb_ _a_ _ zcue_ un_

m_ _ in_orm_ i_ u_e_J_e body[Booc_ 19831.

geuertc _ ,
wi_roceciure Pl is <>:

package A Is

e_dA:

generic

peck_¢ B is
procedure PI;

e_dB;

,_CU,'___:
useL,uu.ncc_;

i i

4 A pac_e t/_t is m d_Sal_ dsts type _ _ t_es, snd
_ t:utdoesno__ surein(_ in 0_ebody
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with Singie M_.Func_otx_

with Mad_..T)lx_

Ft_ 3G _1_

Fqp_ 4.

N_ted

_ the s_ e.ztm_c,thegeacdc p.,:_g¢ B m_,

hiding _ccausc it caJ_ be cx_,'ndcd m • series of nc_cd
bucketful Obp.cu, _ _ op_z_on_ from B n_y be _ad

building b|oci_ _._d sp¢cidizedto r_isc d_e lc_¢i of

typ_ and oggr_on_ to be _ Lut_ bodyof _ ge_ric
pa_¢ A b_tItt_use_toirtmmfiateB.

II I I

I
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F_,_ 5.

_,,==__=,_o_ F=_=_,.._<==_.
dz_ _GRODY _ less dm__ 04_ T_ dm_z_
does hoe _ tmdtlple co/_es of _ _uu.=d_do_

,xdy wbea a few cop_ i_ _. C_ I_ty lo _ dg
ot_copl_ b Io im_ _h__: p.ctag¢ u

benefitof_ fi_t_, s_ce_ _y I_dcda_stY:
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No_t_l Genod<:Omlini_ion_

Nested generic defi_tio_ is the _ deign _
hc_. T_ _ is _ppe,d_ when _ prob_ e_ for t

Cl_gh,4 the ixe_ ext_le_, if __ e_ ge:z:_
ptcP_MeA *ridgenedc pack.tge B w-_ have comnu_ type__<[
su_gnm_ as _ _ the fo_ _ ire

1. Mike the types "mind_'ogrt_ v_-ble to I_ gene_
templxt_ via wl_ _

genedc fonnAl_ in thegene_ p_ o_eu:tn.

a_othe: genedc padre., C. The gene_ ptrt o_ C

Rcm,_6.

The second opdon is t large improvement over the f'_st. Future
ef W, btge_ A _ B nuy now I_l_iy the/t own types tnd

zubprogr_m_fo¢ the generic fomud paftme_,_. Howeve¢, dd_
•rd-_e become_ tedi_ trgi error prone when (he commo_
ty_ tn_ _:b_ofnmu ,re Io_ m_ com_k_. Slace Ze:_rtc
__ sla,rfe_ ¢_theet'fot-twhenmaxlt_zi_

I_ with lea _ Vl_ eptlon i_ _ee_ whea O_e:_be_
of nested geaed_ _ the number of common genedc formtl
l_ncu:r_ be<x_es hrge. It is leut error lxone bw.-t_te d_e
common _ I_unet_ are mppl_o4 only eeoc. T_e
m_ phz._ als,o behests from tlz¢_ngl¢ k>caxlonof
o_mon a:_tl _ ..

Figure7 sbo_ an esatmple o("nestedgene_ <tefitddo_ f_m
U_. The_£¢:_i_ _ _ D|gi_z_ iz _Atr_
widen the generic _ct_e _ Sen._ Digidzuk_ The
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3. REUSE IN THE LARGE:
PROJECT-SCALE REUSE

UARSTELSOv_ew

The GRODY dc_i_n_ ex_Ioi_dd_ f_ of _

dx_a, in ==_, iac_.a_ _ d_ is, if a_ is_
rdiab_ i_ is q_dia¢ to reu_ Thla was d_ l_is f¢¢ d_c
GRODYdcd¢_

Ti_ kcma _ from dds _¢o_a wm d_ _ ¢m _

_ GRODYsp_=. m_r__ mt v_= lxame_k
•, a l_,h k,_ i_ theGOADAdeti¢_. "t'_ _ the_

UARSTELSArch_t_K_',

T_ _o:_re of U_ _ i_tlt_d fromd_ sw_ widt
_eknavde_¢th__d_cn vev/simil_dmuh_a__x_ifo_c."

ExtremeUlm_vio|_F.z_o_r(ELWE)te_eme_dm_d_
(EUVE'/V..I_. A hlZh Iced of reuse from U_ to

E_ w_ both de_ro:l _nd though_m be po_ible boc_u._
of reu._ f_m_oa_I sp_fic*doru. Howe,,or. becausethe cv._
Ip_c.ecraft were d_em._Aves different, the tclemem/simulaWr_
wouki be diffcrcat. The dc_pt foe U_ a_kd m taka irma

I.AIIUARSTE_ r_ir_s

As a _=ak d d_ az_m, UARS'r/_ aff=s _= p¢_i<_

U_ _ _:y of the otho"dmulz_-s,lu

uai_ fo:eachin_mti.6oe.
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Ill II I

U_J:lSTELS Lessons L_arned

T_ lc_,:=s Iczra_ mzy bc#tmmudz_ _ foR,:._

.haw inf_mt_e _ v_._ _

M my .A_ implcm_om incur ; l_e

Opmtti_ _t pdv*_- typ_ mtm t_ d_'t_ vlada tt_

strttoatrt of dmt tTpe is _ot vi_t'b{¢outsidethisscope.,dl
optrttio_ mutt _ dcfino:l wlthln tt_ u_ol_ or tt_ m mint

Ckcumv_ci_ n_ting, strongtypin$. _xi I_e.nericsin orct_rto
_ize_c_#ltfion t/me is t.sh.o_..--tcrmrtx with th, ten$-t_m
rtmificttaon of doc:reas_ rehsbilhy tnd reu,tbillty. If tbc
comp_Is_ion overhead _ unle._e., then _dt_xtadve Ad_

_IM _ec_m
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F-_p:c_IL

genericp.,_e_ _ me eoW_ing i, in_ ber._e_
i_tances o( the_e ¢enetk_ This _ allows _he _ene_e
pack_e_ _a be ur_d ,_: dw conze_ o£ dymmic_ gim_x_

is no correg_o_ing need _o _e indlvldu_l _ e(
csse inu:r/%ceouui_ _e con_t o( dyuamic_ simulamr_ becm_

the _q_l_ _e_ d_ com_ is _{'u_! by tSe mm_re of •

irat4cmcatst_a of rcus._lc compoacncs is one o( the key
.ju_l_scnu dcvdopc_ mu_ _

i |

-. _._ _. _:_ ..:.. :,.r:.._,.._.. ..... ..:,_

.... ,:_,:_ ,." : ._:. : Suspcru:l_czs_/_

..... ;,r - _,... _ Ree;u/_
..... : ..._:._....... :..... "-::'_','; r_r_

_- • "?:" • _.... -" ," ..-':t,;, _:_-.,
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m:l _) Fo_ d_ rc_bk o0_:_x_¢=c, _ This
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,my ochc_ 3-by-3 matrix but k_ • red.of opcr_ons that gu_._
that • COSQ_E..MATRIX dwrys rc_cscms t mtado_ L_d¢ c_c
of GEN$_'s orbiL d_ _/pes. t/:_iv_c type does r,o¢ _kt _t such
ffa,t Fotccdon; tim_ffcct is to force L ur_rto us_:o_o_s
lxt_i6od fo, tl_ _.t tyl_ i_ Fo:irtJy tl_ Mm, t_, u o_ _tdd
_ m tsdgamcm _em. Wbctt dtis it tl_ ats_ tt_ ty_
dxxd4bcmtde vin'b_ ma pckt¢¢ tT_a<mioa.

PosaUetmt_eerant, to GENSIM

t_v,_¢ tx_ Rt_..Stm Scmo_ is
- N is d_ ntmdxt" of Rac San Scnsocsuse,:{for t mlsskm

ty_ STATEisrecord

:Dou_Jd gcbrt.VECrOR(LI,0;

: Do_tc_tinctrJd#x, LvEcroP, G_N);

: " VECrOR(LH);

: Vo,_tc__','EC_.J0;
axtrcm_

Mode_Sirra:STARE;

,.,,aRm Stm_.Sct=_..Mod_

AaoOtcr _dvtntagc of usin$ atmract dam tTpes in uMscoate.xt is
t/v: ta'ict _ o/"th_ pr,a61cm domain obiect icsdf and its ttr,c
withia a soCtw,a,c sTstem, h the ftnt _am#e, the dcd_ of

lXls tRxo_ _scs the t<st_ t'¢acric ivatmtltdons it t_ Mine
ts UARSTt_. TI_ dilTcrta-._ k that tll t_ttor-_p:cif't¢

tn_itics, such Is fm_ $tm scv.sor <lo:ffillbcttloa. arc part ,of the
teru_ tl_--_ ttate _ no_ ptrt o(d_ udllty lmd_et.
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The use of intm'iumo: allo_vs _: sdcedon of m _ mo_l
for • wider vtricty of _licttior_. ' A L_cmccry _-nuhmmr would
typicxlly p_ _c _:mctry model a dyn_xi_ _mu.b.mr would
pick _: lm-dv_m: mo<_ md error malyr_ m_w=': _x)_l Lm: _e

_,c_mn_.,,a _.

TJsec_er m-ca in _a_ds _ s_ c_n bem_le more gene_ _
the mod_ types _ Toe_ p_ek_e, _re not _me_ ,,
genetic tmi_ t_tt they conttin • mix of mi._on-_dfic
ptr_meter_ (such -_ def_t inidtl cosdklotu) tnd mi_

i_:pco6em lm'tmete_. Tae aesti_ d, generic _tace within
the types p_tage i_ ooe potable wry to d:ake the ry_a etder to
con/igure. The _ g,'_eric would be pemmeterized by the
mimon _ wittt the rest d the ty_ l,_aCe :etmlni_
mi._iott _ A h'h-_ _ of the n_ed generic
would then be c:ette_ to 6e_e the mod_c'g us,= for • tmd_

"t"uccos_ of _ is du_t_: otha" patc_ _ atu_xt_Jc
e_,_ reed to _ bod_ the efpcs _e md the _s_nce ef fl_e

Th= _:_= r,=t0a_m<mof d_c _ lm=x from _ c_'/_

4. FUTURE DIRECTIONS

_ of _ U_ m_ GE2q'5"Odprojects hxve

b= used m _ _ _ _ dx, t am be Et
_ mere t_meee _ Some oO_e_Ad_ h:_mge fem_e_

need m b_ =r.zmix_ mo_ dosdy m see bo_ me._ _y m'e for
dmulm_ sofxw=e. The_ ires be=x • u'_nd m u_q_ mo_ m_n_
r_:_ U mare expedexe is O_d. b_ _he F'DD's A_ sofrs_e
luu not _ooe as far u d_ Camm_ Ad_ Mis'_le Pac_._es
(c,o,(P) _ m_n¢ d_ix,,,:_typ,:s.'rbeCAMPp,,::_,qes
use • s,,::pm'_.etype f_x e.ch _ d me_'_'_ bodt in _eaedc
pm'amet_ llsu m_i in uoeq_a'i_ ax_ [He_r, 19_].

_ ,Me so cs_ my _y _ _
dlssdvmutge i_ th_ erverk_k_ opersxoes need to be: det'med
my,_'_m _ two or mo_. dLq'cx,mt typ_ _m be con'e::_ used hx t
_mmpuut:.io_ A b.dmce need_ Io be fotmd _ o_e _e_ of

CAMP tnd of using • single flo_tdng-poim type _ the bu_ o( all
c_-uls_'_. To do th._ cri_'i_t must be _fin_ for the pro_:x:ru._,e
of A,"'s _u_g fe,tu_e._ Whe_ m use or no_ to _ type_
mb_e_ _ type_ or tri_tte types needs c_tr dditO.ioo.

This ptpcr't di_mraioa of ittkcri(ar_ focu._ ott oa:tt_t generk:
iat_ooa _ , metro af impl_nd_ the concept.. An

tltem_ m_fxotch is to tt_e 6cri,v_d types to'simultt_ ir&erltar_
['Pcx'cz.19881. L-, d_ _ _ em'llcr, tlc_ics m-e
for b0_h _ _ f_ inl-,_m_e. To us_6crived typ_
for iahedume.. _oukt require the inve_.dl_ of the i_

p_smezeriz_on and_I_rk_z_e whea d_crc_ hng,_e
retakes_e _e_L

Geae_ Conc_s f'orLar_e-ScaIeVerb_im Re_e

• S_ Tem#.1_ __C_
Inmate

_FSS__oduI_
FSS_ADT

(::_o_..m,:[(::_j.s:s_

. .=,_n:lJ.

T_ Imv_ Iz_cr d _ modal ts th_/_t_te _/s_-. T'_
l_y_s p_lx_m is m cram= _ pro_lcm-qx_:c _eby

re_i_/_L, compooe=_ m me _ c_p_cics of th= A_t

Tals k.vel c.mIx _ the su_.. of u_ pr,:_= for
t_'t_ rime.. The Booch cotapoeam_ _ th= EVB GRACE
compot:e_ m= u thi_ levd.

Th_ l_=_e axes._ bq_ex,itsdf us_ _ t, ycrexi _ch. The
dam_-_¢i_ o_ccu _= mmaly b_ os top of more tmcrtl

md vckx_, Wh=ncm_ iso ded_. m orblt d_t ty_ _e
_kl depe_ m _mote genen_Ik:e_ra_eb_ _e th_expor_

recur_

Vae _ h=_ru_ dlginc:doo. - _ level is _ cad_

_ sctio=t _ An objoa _ _:_ioa
_ i_ ceexplc_y ,_:db=ct by _s_ i_ does,. At_-t
l_qte provid_ opcndom m son mmc - nmlom .m"nl:_"
;c:_:rtto_ leac_tes nm<io_ numbers. A= ob_:t _ entity
_m':ctiau hts _m-itmms b,:yond its se_of com_ For
ex,tmpk., • queue C.lmbe _ ts 4t_ of homogeneoes _ut
_/_ _cex_ m_ mo_t'_ m_ng, FIFO protocol

l

I

I

[

[

[

L

[

F

L

1

l-

k,.

I



: r

Figure 16 shows how the lcvci of abstraction and level of
generality c_tnbe used to characterize language extension
com[xmen_ Sometyoctl =LmuLuotcomlxmenutre chutaerixed
by the_ twociurtcteristic_ The ,ode from dontt_t tT_if'tc to

_ bu_k = _red a &_ 1_1c_ i= the_f_
dyrumt_ domaim "i_u_,it _ald fall _ in _ middle of
th_g=1¢. "I_ <ftstlna_ betwoca catity =)d _tloo _m-a:t_ k
mote_=" c,,_ ].f theob_=c_h_ rc.lcv_ _ bc'yondthe
_ it p='for=_ k kt.s =_y tbsm=::t_ 'rhea. Ixopc_cs=_

ABSTRACTIONS

VecmmMa_rlce,

AC170N
A_ST_A_ON_

T__

16.

F'tg_rc l_ shaw= how • mix of dora _d_ _ gcacdc
haguge ext_simu cm _ used m tmild a_ _ cksses =td

_cmctry _aklcs trc tll linguae e_tcmn_m, trotth_ t_=sod ia

TM m_t k-vd of rc_se is _ _ to,_a_ k-veL the L-vd
_ wblch generic compmamts _e b_ to fitinm a_=n
m_itcctm_ T_ GI_SlM _/_.M _ md _he UARSTH_
s_sar mo_ts _rc c_mptcs d cmt_0acat t_mptu_
c= bc tm,k dlr_ay from iax_tcm doau= o_jo:m ar _cy c=
_ =dk_ct m_o_ bt GENSO_ _: SttEM modu_ _t_ b=
txaX_otaxi ttmr_ d_t typ_ m_ t, dgtte Wovidoi forth=tim
Stmu:mon, tnd the t_t_t module _ md module re_
p*e_e_ eut _e _ m mpp-_ the mod_e. In _6_ to
tt_sc p.ckage_ . sttnd_ gatca fontm file is t_d t_ tt_ t_r
ir_d_c to dlaw t_r iap=s for etch _HEM madul_ T_c key
distiaction is that the component t_uplttc Icvd dct'met a/l the

ty_em IrcMte<tm'e. where the domain level _ of a _ct of
_jccts Om _ hoe_ by = tm_a.r system 4_ig_ tm
ordyby the ix_blcm _ tolvod.

The compoe_mttempizte |cvel objects _rc tiso partrnct_iT.cd, but

the emphasis shifts somewhtt. The g-meSun sensor a_trs_:tdata
type_=re p_rtmeterizedby _ type: for veaot, ,ridmatF,¢es tnd
by cpertci_,_ needed to interline with other problem dotatin
o_._:u. T'_ f'_ S_ r,=r_r modulebgIm'_t*mrlz_ by item,
gudl _ the numberof senso_ the default irq_t vtluet, and
sdectiom ot _ inputs • _ _s _owed to modi_. $otr_
,,'_ of pr_bl_ _ palmCC_ngt_ty be_ _. this

ModuI_ Tkis mod_e _ beencotutrtinedto ute • ptrtlcul_
t"tottmg-potntdtta type, bm it is st_ ptrtmeterized by the
mm-d_ of sc_o_ md de_tultvtb_es.

Tl_ _ k-_d i_ _he.,y_ m,_l_ k-_d. A'generic sy_em i_ _
reur_Ic detig_ into which indiv/dud components om be fit.
Objo_ u th_ k,vd *re tm'_ t_ the =¢t of componems
b_tg used i_ t _tr_¢ul_ co_fi_ tnd by _y othervdues

l_e • _-widc c_cct. In GENSI_ the p.tr_don
of the gcner_c_ iz_rfac_ is _ to theptrfi_tr sa of SHEM
module,_ used.The slm_.td_'_exec_ve is
bo_ by the_ of com_xm_'m_t_ used_r_ _ clx:_c'*
¢,=m_lmo6_ wh.ichtffe,::thow oftendx:seo:m'tport_rtneedto be
=eoa_L

The t_ _rVt_ ;eve_ provide the _ty of qulddy t,_d_g
t softw_ sys_m. Lfi:et_ _ge cxt=_on md d_t_ k-vels.

cme. The key distinction i._ that the lower _ levels give •
complae de_ of the la-oblz'u dom.tln, md the tti_er two
k-vds give • corn#eredefialti_ of • g,ncmli2_t softw=c tystcm

_ _ of pu_ctd=r ry, tem _ To
_g_-ve t_ the to_er t_ kvek fr_ _-e I5 tre groeped _
problem dom,zi_ "levels grid the x_Fpertwo a_e grouped as

"l_c _ in dxis sectio= has f_ ot_cksign isaxte_ not
haw A_Ltshotddt_ _ m _ _csc 6c_gm, T_c primates
thxtq_ply= rt_e i= .m=sattll c_mbe extco6edto rea_ ia tim
Ltrge.A dc-vela_ nmst s_ be oancemed sb_ a mlx of genc_
ptckzges tnd their L"ts_, t.r',dRe couplL_g l_'ween
mmporem _ = k=y h='_

other h"onu__u into geacric _cs is no( • protein
when _,ed forconq_ _l=c_or systemtempi=los.I:igurc
17 shows wh¢_c the generic cue intcrfsce p_cksge knl_r_ the
intttndttion of I gc_eric typ_ ptcVage. This intcrfso= typ_
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p.sckage provi<_j sumd.._ data typ<:s for o0aun_ between
theus_0thes_orcds_ula/ion data._ _ SHEM mo,:kd_,.The
dcslgnexshould try to minindze this sortof coupling. In
GEHSL_ onlyint,•c=types_ acommo_ typesp.cksge
impor_ irmagent-itsind_s=_ncr.

•_,,,. ..._'_._,>_......+-,=:.__;=:',._.

Rc_e 17.

5. MEASURING THE EFFECT OF LARGE-SCALE
VERBATIM SOFTWARE REUSE

Thissecdon_ _'_-_ ofth_v_ _se m _o}ec_

d_ IsycredmodeL A rec¢_ SEL _ndy [Solomoa.1987]
_ m_re co_p0e_ .sb:_gnew,_b_-_(gr_as_

• new com_oncm,the costsof thc dLqer_=__ of reused

v_ 10S (,,_._y 7.2¢.)

To mskc coes,c_vc caimstcs, the 1_ figure is us_ for
verbsdmcompon<n_ andm,/nam'er_dm_/s assumed
m be r,ew,

The GE/_SIM _ s_ly [Meaddsatex, 198g] _ eutt _e
current revers of nmse for dy_tm_ _ save15 to 20
p_r.em over tU-e_ sy_ems. The s_y alsa dexenained t_-_
dy_xn6cs simubxo_have•po_ndal for about70- m
vcrb*,imreuse; only the ¢p/cocr_(t¢ona'_l ¢ys_m code is
devcl_l ftcnn scr,_c_ for ew.h mission. T'nes_ red.tim reuse

levcL_ er_la_ to _ cast savings of from 60 to 70 pca,c_( ov_ an

all-ncw sys_or a_le*._ 50 _ f.r_ _ sys_.

"]"be key to _g high lcve..ls ot"_ reuse is4o re_e

specifications and dcs|gn. The analysts who de/_nc the

rec_ for FDD sys_ dcve._ commoam_d_msdca_
_ f_ -q syu_u _g EUVE _-_ UARS. T_
c_re_ _ for EUVETELS _ from'U_ is 87
pe_:n_ wi_ichwmshtes t_ t_fn'oxim_y 86-pen_u cas_saviags
over • new syste_ Eveu the FOR_ saftwtre _pp0_ng
EU'VEkts • text: lev_ of from 60 to 70 l>_c_nt from UARS.
wbcre._ t_Ac_ _'vcb [a.llL,_ d_ 20- m 30..p<:ecc_r_'_e. The
incres._e from rcusi_g the mst_ema_tl, specit"acatio_ is mt_b,
_es_z_-d_ the_ observedas_crc_Co(uslngAd_ asthe
ir_eau:nut_n hm_c for_utatorsl'Brec.h_e.L1989l. The_e
d.uaconfm'ntl_eorrec_csso/GE.HSI_s useo(a s_ of
_aw..tl _cif'tct6oas.

Ins4d_do_u,measuring the level ofverb•tim rcu_ the e.ffa:tof
ve_b_ v_._ cm be_ i_a t_ r_e of problem dam•i•
compo_n_ md thereuse of componea_ s¢chem'c_'..._¢m_k've_
No FIX)dnml_rs hsve been 4cvctopat using d_cpmpmed muse
modd. so the*_ win bc basedon thefactthattheuscx
hatcr£acefor the dTmtmies sitrtulamt'stypictlly contains40 percent
oftl_eso_m_liacsofcod_ardnoIx_oblexndoma.inobj¢ct.t.Since
d_ cspdn'_dc_oftheGE_SZM s/m_Lu.ionex_ve andcsse
interfacesut_yste_ sac oL,'rc_dy<_Uibute_ among od_c:r
subsTstcm_,40 p<nccntis a coo.sc_advc csdmaze, h is pt'obably
cc_a_ct_a_ tlutt_e _ ofre_,abl_szchi_ equ_lor
exceed _o_: of _-,dopir, g rean_btepmb_ domtla _.
J_;_ dc_ dl_ d'_,¢ bc:nc-Gn z_e _:_ghly 4x_tL

6. MANAGEMENT RECOMMENDATIONS

T_c primsrymsm¢cmcnt _ is m Ix_l d_cproblem
6amain lcvcls 5rs¢ sod to bm_4d_m boaom up. The bmCu_e
cxx_es_a lsycr is • m<_m/o_ cs_xe_ for <baudn ot_:u _

The dam•in objecu _ _ save as the Ixa_tmg
blocksfar_c systemactu'tcco.n_ Anod_r advsat_eof
_ t_c lX_lcm dom_ lsrcrs fi_t is az _aity to _ld
multiple a_:hitn:_rcs hmm the same setofproblemdanutin
objcc_ For dmulstion st_ _ mesas _ the ssm¢
sexo_ pm_,-,,, d<xnsinobje_s oould be used _ Ixn_ a dym_cs
_ a _ _ ar• co_blnedd,/n_m_ md
tdc=x_ydm_x.

TI_ _-i_ s_i_ ofmu_em iv/c=from_ h)_n
pmvk_s _ means of ke.ep_ up with technology. The ttme
domai.nobj¢cu would _ usable m e_d_, m gO,g6bt_l compur_
with a _ tc_ scre_ _ oa m g(13g6-basedcomputer
with ld_-_sol=doa crspkics. The ucki_:auc of the sy_zm
w_t be c_J_ed, _ it wo_kt lx_b_y e_x be r_'k _
scraU:_ The _ of • system should be dr/yea by

•,e,d:mol¢iD',md the soludoo of fli_ d,/ns.mics_ shoukl
not I:e_.The scparstioa ©f {hese cousi_ in design mskes it
e_,-ierm m,m_ tedmok¢ic_ du,n_

7. CONCLUSIONS

TI_ era,reinsmtaofu_em insofvu-_erem_ism provide_
daea_ia_ _'_Ip_blera_main obje_s.Thls_ lu_
dcmon.strat_ thatdedgning vcd_im reus-d>Iccomponentsa{the
arc_icccxmc_ czn_'cs_e_ximttcly the _ sav_n__ the
c'_m'c:nt sCt_co( the art. The new a_sch _'tst needs to bc z_liod
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to fun.Lre sT_U_Tu_is m s_ctly f,.cpes=uc the woblcm d_nz.in obF.ct_

from the p:L,'ticulcr s"ys_:m =.r,::h.izctu_'c_ =rod to build t]_ l:roblm

dora,in l_yc_ from _c bosom-up. _c_ this app_o_.-h is u_dl to

de_,clop verbatim reusable softwLre, the rc._oua_ saved can be

=pplio:l ¢o n<:w problems (extending _e Foble..m domain) or u_

wovide bctu=" solutions _ existing problem., by up_r=d/._ th<=
=.,::h/wcnn_

Suur_ M_ =rid E. Scidcwitz. "-rowardx • Ccncral Objcct-Oricntod

Adt Life Cycle." Procecding_ of th,c Joi,'g Ada Coherence. M =rch
1987
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